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ABSTRACT 


This report documents CP.IDDiL, & computer program which 

generates finite element meshes for NaSTRaR in a manner convenient 
to the study of laminated composite flat plates. It is caoable of 
creating 8 node ESXA elements, GRID coordinates, and P30IID d*ta 
in the appropriate NASTRAN format. It is more convenient for this 
purpose than use of NASTRAK's preprocessors. 
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ORIGINAL PAGE B 
OF POOR QUALITY 


CRI5DSL is a short ar.i sir.ple computer program written specie-ally 
for convenience in generating finite elements end grid points 
appropriate for studying laminated composite flat elates on KA3TRAN. 

It relieves the engineer from the tedious and time consuming use of 
HASTRAN 1 s (for our purpose) akward rre processors. Grid noints are 
generated in a sequence resulting in minimal bandwidth for common 
laminate geometries* Eight node HcXA elements, GT.ID coordinates, and 
PSOLID data are generated in formats appropriate for NASTRAN input. 

A minimal amount of input is required, and tha origin of g^id 
coordinates nay be arbitrarily specified. 
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IKTOODXTIOK 

Although NASThm*' features preprocessors capable cf generating 

V. elements and meshes, they are found to be very akward for studying: 

laminated composite flat plates. GRIDrBL is written and documented 
since ix may be of more general use in studies of laminated plates. 

Ihe desire to model uraphite/spoxy plates of varying thicknesses, 
stacking sequences, lengths, widtns, material properties, and mesh 
sizes led to this programs's development, rar less input is required 
using RIDDEL than would be using NoEtAU's preprocessors. For 
example, a 3d mesh of thousands of elements and grid points can be 
generated in a few minutes. 


ORIGINAL PAGE IS 
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original page is 

capabilities QF poor QUALITY 

1) Generates ;i) r. es'n of 8 node brick elements, grid roints, and 
PSOLID d -ta vCHxJCA, CHIB, and P30LID KASTRA 11 data in MASTRAK innut 
format) • 

2; Lanina material ids can be specified layer by layer in the *- 
direction. 

3 ) Easy to change one or sore lamina thickness, material id, length, 
width, mesh sise. 

A) Arbitrary crigin coordinates. 

5) Bandwidth is minimal for typical laminates being studied. 

6) Variable element sizes easy to input. 


LI MITATIONS 

1) Presently capable only of 8 node brick. elements. 

2) Input appropriate for XASTRAN KCS version. 

3) Size of Eesh limited by dimension statements; currently 
20 x 10 x 33 ■ 6600 elements in x,y, z directions. 

4) Generates grid points and elements only in z,y,x sequence. 

5) Elements (lamina; with the same PSCLID cards lie in xy planes. 
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SAMPLE PR0E T i3-l 1 (aim>le test case) 

ORIGINAL PAGE 19 
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Origin coordinates 
Number of nodes 
Number of elements 
Node spacing 


INPUT i 


- 2.0 - 1.0 - 0.5 

* 2 2 
5 3 3 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
0.5 
0.5 
321 

1 

1 


x 

- 2.0 

5 

4 

1.0 

1.0 

1.0 

1.0 


y 

— 1 .0 

3 

2 

1.0 

1.0 


- 0.5 

3 

2 

0.5 

0.5 
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OUTPUT 

(simple test case) 

ORIGINAL page 





OF POOR 

OUALTI 

GRID 


1 

-2.00300-1.00000- 

0.50000 


GRID 


2 

-2.00COO-1.00C30 

0.03C30 


GRID 


3 

-2.00000-1.00000 

0.50000 


GRID 


A 

-2.00000 0.00000- 

>0.50000 


GRID 


5 

-2.00000 0.00000 

0.00000 


GRID 


6 

-2.00000 0.00000 

0.50000 


GRID 


7 

-2.00000 1.00000- 

>0.50000 


GRID 


G 

•2.00000 1.00030 

0.00000 


GRID 


9 

-2.00000 1.00000 

0.50000 


GRID 


10 

-1.00000-1.00000- 

-0.50009 


GRID 


11 

-1.00000-1.00000 

0.00000 


GRID 


12 

-1 *0000-1.00300 

0.50000 


GRID 


IS 

-1.00000 0.00000- 

>0.50000 


GRID 


1A 

-1.0000? 0.00000 

0.00000 


GRID 


15 

-1.00000 0.00000 

0.50000 


GRID 


16 

-1.00000 1.00000- 

>0.50000 


GRID 


17 

-1.00000 1.00000 

0.00000 


GRID 


18 

-1.00000 1.00000 

0.50003 


GRID 


19 

0.00000-1.00003- 

0.50000 


GRID 


20 

0.00000-1.00000 

0.00000 


GRID 


21 

0.00000-1.00000 

0.50000 


GRID 


22 

0.00000 0.00000- 

>0.50009 


GRID 


23 

0.00003 0.00000 

0.00003 


GRID 


2A 

0.00000 0.00000 

0.50000 


'GRID 


25 

0.00000 1.00000- 

>0.50000 


GRID 


26 

8.00000 1.00000 

0.00000 


GRID 


27 

0.00000 1.00000 

0.50000 


GRID 


28 

1.00000-1.00000- 

■0.50000 


GRID 


29 

1.00000-1.00000 

0.00000 


GRID 


SO 

1.00000-1.00000 

0.50000 


GRID 


SI 

1.00000 0.00000-0.50000 


GRID 


32 

1.00000 0.00000 

0.00000 


GRID 


S3 

1.00000 0.00000 

0.50000 


GRID 


3A 

1.00000 1.00000- 

>0.50000 


GRID 


35 

1.00000 1.00000 

0.C0009 


GRID 


36 

1.00000 1.0C00C 

0.503C0 


GRID 


37 

2 . 00000 - 1 . oooco- 

•0.500C0 


GRID 


38 

2.00000-1.30000 

0.00030 


GRID 


39 

2.00000-1.00000 

0 . 50C " 0 


GRID 


AO 

2.00000 0.00000- 

>0 . 50 3 v 3 


GRID 


A1 

2.00000 0.00000 

0.00300 


GRID 


A2 

2.00000 0.00000 

0.50000 


GRID 


A3 

2.00000 1.00000- 

>0.50000 


GRID 


AA 

2.00000 1.00000 

0.00000 


GRID 


A5 

2.00000 1.00000 

0.50000 


CHEXA 


1 

1 1 10 

13 

A 

♦C 

1 

1A 

5 



CHEXA 


2 

2 2 11 

1A 

5 

♦ C 

2 

15 

6 



CHEXA 


3 

3 A 13 

16 

7 

4C 

3 

17 

8 



CHEXA 


A 

A 5 1A 

17 

8 

♦ C 

A 

18 

9 



CHEXA 


5 

5 10 19 

22 

13 

♦ C 

5 

23 

1A 



CHEXA 


6 

6 11 20 

23 

1A 

♦C 

6 

2A 

15 



CHEXA 


7 

7 13 22 

25 

16 

♦C 

7 

26 

17 



CHEXA 


8 

8 1A 23 

26 

17 

♦C 

8 

27 

18 



CHEXA 


9 

9 19 28 

31 

22 

♦C 

9 

32 

23 



CHEXA 


10 

10 20 29 

32 

23 

♦ C 

10 

33 

2A 



CHEXA 


11 

11 22 31 

3A 

25 

♦ C 

11 

35 

26 



CHEXA 


12 

12 23 32 

35 

26 

♦ C 

12 


27 



CH' X-\ 


* T 
» . 

IT 

a; 

31 


2 

11AC 

1 

3 

12AC 

2 

5 

1AAC 

3 

6 

15AC 

A 

11 

20AC 

5 

12 

21AC 

.6 

1< 

23AC 

7 

15 

2AAC 

8 

20 

29AC 

9 

21 

30AC 

10 

23 

32AC 

11 

2A 

33 AC 

12 


£9 
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OUTPUT cont'd. (simple test cafe; Qf POOR QUALITY 


4C 13 

41 

32 








CHEXA 

14 

14 

29 

38 

41 

32 

30 

39AC 

14 

♦C 14 

42 

33 







f 

CHEXA 

15 

15 

31 

40 

43 

34 

32 

41AC 

15 ! 

»C 15 

44 

35 







i 

CHEXA 

16 

16 

32 

41 

44 

35 

33 

42AC 

16 

♦C 16 

45 

36 









PSOLID 1 1 

PSOLID 21 

PSOLID 31 

PSOLID 4 1 

PSOLID 5 1 

PSOLID 61 

PSOLID 71 

PSOLID 81 

PSOLID 9 1 

PSOLID 10 1 

PSOLID 11 1 

PSOLID 12 1 

PSOLID 13 1 

PSOLID 16 1 

PSOLID 15 1 

PSOLID 16 1 

I 

i 

1 


3AV.PIF. PR03L&; 2 


I 


Quasi -inotropic Graphite tecoxy 16 layer Plate 
stacking sequence (0 ^*»-45 ^ 90 ^- 45 /-45 90 /+ 45 '' 0 ) # , 


original PAGE is 

OF POOR QUALITY 12J0 elecents 



52 nodes* J1 elenents in 2 -direction 

(not shown) representing IS G r/E plies (each C.004*) 

and 15 Epoxy interpliee (each 0.0005) 


irnrjj 


8 
9 6 

2.0 
0.5 
0.25 
0.25 
0.25 
0.25 
0.5 
2.00 
0.28 
0.28 
0.28 
0.28 
0.28 
0.0045 
0.0005 
0.0045 
0.0005 
0.0045 
0.0005 
0.0045 
0.0005 
0.0045 
0.0005 
0.0045 
0.0005 
0.0045 


0.0 


31 

32 


0.0 


0.0 



DfPUT cont*d. I sample oroblen 2) 


0.0005 

0.0045 

0.0005 

0.0045 

0.0005 

0.0045 

0.0005 

0.0045 

0.0005 

0.0045 

0.0005 

0.0045 

0.0005 

0.0045 

0.0005 

0.0045 

0.0005 

0.0045 

321 

1 

5 

3 
5 
2 
5 

4 
* 5 

4 

5 
2 
5 
3 
5 

r 

. 5 

1 

5 

3 
5 

2 
5 

4 

5 

4 

5 
2 
5 
3 
5 
1 
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OUTPUT i 

Output Is not included due to bulkir** of 1728 grid point, 1240 elecent 
and 1240 P30LZD data generated* 
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